(19) n^^t^m^mmm 



(43) g^^BB B 
2002 ^6 ^ 20 Q (20.06.2002) 





II 




PCT 



(10) mm'jitmm^ 

WO 02/47475 Al 



(51) 




AOIK 67/027, CI 2N 15/09 


(21) 




PCT/JPO 1/0665 7 


(22) 




2001 ^8^2 0(02.08.2001) 


(25) 






(26) 






(30) 


m 2000-377549 





2000 ^12 ^ 12 B (12.12.2000) JP 

(71) t!ilSAr*il^»<i&T<DflS^lC-^L^T;:fiiS^b^ 
XHflcj^^a (KANEKA CORPORATION) [JP/JP]; =f 
530-8288 :^IKf&:^!Sm4bEi|3^g3T i 2S4^ Osaka 
(JP). 

(72) ^BM^; ^^If 

(75) %B^^MmX(^miZ^l^X(0^): m^mmiujiMA, 

Shinji) [JP/JP]; =f 468-0022 SftJlS* t^Mifi^^Kig 



S2Ta706Sife Aichi (JP). ±¥iEJi (KAMIHIRA, 
Masamichi) [JP/JP]; T464-0846»ftlR«*Mm^ai2 
«*Br2T a 71-603 Aichi (JP). S^^- (NISHIJIMA, 
Kenichi) [JP/JP]; =f 464-0033 SftlS^^Sfli^aBS 
^■»T6Tg22Sife i/Y h-ffi^lA Aichi (JP). ;rK^m 
^ (MIZUARAI, Shinji) [JP/JP]; T464-0815 S^ii* 
]^rSr!i^aE^JI|BT2Tg43 :?;f-::^;UgWlO! Aichi 
(JP). /J^i?®— 35 (ONO, Kenichiro) [JP/JP]; T464-0807 

^^i^:st^Mm^aismajii3Ti22Sit6 ^^-r a 

U— hSUJ4B-^ Aichi (JP). 
(74) $S*S. ^(YASUTOIVil, Yasuo et al.); T 

532-0011 x^m:kWi^)&nm^^^5TM4mo^ ^ 

*tf;U Osaka (JP). 
(81) tiSH (mi^)i AU, US. 



lie 



(54) Title: METHOD OF EFKICIEN I'LY CONSTRUCl'lNG TRANSGENIC BIRDS AND TRANSGENIC BIROS THUS OB- 
TAINED 

(54) «^a)«fli: a*M/d:itg^^AJ&S<Z>f^S;£&l/-^tilCcfc oTf^bti-Sae^^AS 

(57) Abstract: Go transgenic chimeric birds having a target gene or gene sequence in germ cells at an extremely high efllciency 
an(j iransmiiiing it to ottspring an<d a method of constructing the same; and transgenic birds having a target gene or gene sequence 
in somatic cells and germ cells and a method of constructing the same. These Go transgenic chimeric birds carr)' a gene transferred 
thereinto by using a replicability-defective retrovirus vector and show a transmission ratio of the transferred gene to Gi of 10% or 
higher. 
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^^^©K^'^i^) Rxf^MW. mx.\m^. iTiW. ^m^^-<^^h\ n^m^^ 
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15 :&¥tcfc)fc?)^^$nTtfc^^f±^ft;6S3g<^ mmmi^mw(Dmm7!)^'^i^xh 

W?jJ'KT'$)5;t7j?r/V:/^>'. ^'^ :t3^?A=i^ h\ U :/f• 

'-A^^^tvmpai5' W-^rJ'RcO^t) 5 4%, 12%, 12%, 3. 4%^,^&i: 

Love^ (Love, J. b (1 9 9 4) BIO/TECHNOLOGY 

12, 60) hv<Dm^^Wi)^bM^mLtc§m^m^^j:\'^8 8m(o^m§^ 
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■ert^jfel/ ho ^;7^;^;^^^J7^^^^V^Tl^^^^c:^t:btbyc (Salter. D. 
10 W. b(1987) Virology 157, 2 3 5 ) c ^Hi^tfe h d 

"bo 
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Bosselman^j (Bosselman, R. A. b (1989) Sci 
ence 243, 533) fi> ^:t-ry( i^ym^lkB"^ t^Jl^^T. • 

ua^ly K-fe y :t'yy^ • ;\^7. (Reticuloendothel iosis 
virus) ::ir7 hycD^jjcM^^OgffilP (H-2. 5 5 8 i@) (OKtC-^^ 

m^X^fzM^. 1 7 3^;0*^lt14T'fci5, •^(^ 5 "bO^,^ 3 3 ^^(DJW^fc^AUfc 

* 

i:;iS^^$tVXVN5„ :^fc^ Bo s s e lman^>fi, ^Sb^^M^M 
Vicktj (Vick, Lb (1993) Proc. R. Soc. Lond. 
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B Biol. sci. 251. 179) mm(Dmi^hthM.±m^m^ 

Shuman, R. M. (DU^ (Shuman, R. M. (1991) Exp 
erimentia 4 7 . 8 9 7 ) iZ.X b t . L e e ^it^MH^X^M l^hn 

^4/\^P^^m\^^Xim(DGohy>^i^:^~y^^:^ y - ^y^yib^hl. 595 

10 7}4t:>'f/?)^l^"T?feofe(i:#^LTV^'5o 

Thoravalfj (Thoraval, P. b (1995) Transge 
nic Res. 4, 3 6 9) n^-:^-^^ i^yWi^i&^^ t:km^<D ^ -:ffy 
h'y^—^ (1 a c Z) jte^ ^i$o»tg:^^M(^^ t*T • n^3>>;^ • 
l^^/u;^ (Av ian leukosis virus) ^F^\/^X=-^ h VB^ 

(b^miz^'oxmhivtcG^Mm^(DmAm^^(Dmm^miti&< a o%mm 

20 ) , ^cr)/cfc(c#^(DGi.^m^lriS^^-ti:^ ^tihic-D\,^XMA^B^(D^M(D 
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v^>^^v\ mm. hvy:^i^:^=-y:!^mim(D^Mxmtm\'^htix^^^mm^x 

^^T{;i^^$tlfcGo;&^bGi-^C»^^iJ'-S3fe<^itfei^<^efil^^fll 0% 

ii^s mmm^^wiyhn^^/i^:;^^-i^^-i:m^x. ^ico#Aiife^^*-r 
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%fz.s Bosselman^ (Bosselman, R. A. (1989) 
Science 2 4 3, 5 3 3) UTV^S J; 9 ti^x l^x ncni/ K 

- • $3.— y • P^^^T • (MoMLV) {c^jfel-^i^ hn^j^^yu 

felc:j;i9^±«<^y/ A>t>{c:-<^^xi5^Uw_ |. (^;^) 

25 ^'■^/HB?IJ¥^*L> 7°PlJ'^/l';^;6Sito2oWjtfe^g a g. p o 1 fi^h±M 

ARNA^-^tf!j7^/W;^^:f.(i^ IH C < :^P I^-l'/W^'^lOS^-Q e n vit^^ 
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M6t)^.ejt{Ki^ (gag, p o K e nv) (Doh. i^tl^^Xit^X^mzfJ:^^ 
gag. pol. e nv(D±X(Di&^'^^X^VX\i^^„ ^(DXt)^£W.Msl^X^ 

pol. e nvAB'^M'^^Wi^i'^iy^T'M^ i^/w^—^4/u:^Xity^iy^— 
^ — =^y:^h7 1^ h tn. /^:^(DmTk7!}^h g a g, pol> en 

poU e n v5i{5T-^B?EL-CV^;5o 
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10 MoMLVlcS5i5-f SL'hai^-f/l/y^^^J^^-lil 9 8 0¥ft/6^bW^$tb. 
20 :!bm^ii^h^o 



25 h/w;i^PS#T'fo-5o 

^f^Go hy>7.i?:^=:.y:^^;^ V MM^±Mi- ^tcmat. .^^C^ElC-^^ 
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h^o Emife (Emi, N. h (1991) Virology, 65, 120 
2 ) {i, MoMLVcD^^I-^i? W^°^M<Di1it>'9 tC7K^g'l4PI^2i^li'-l'/W>=. (V e s 
icular stomatitis virus:VSV) (Di^-W^ y^^-i^ W 

S:ii<lr:?FLfCo Burnsb (Burns, J. C. h (1 9 9 3) 

Proc. Natl. Acad. Sci. USA, 90, 8033) KX'O^k 

15 endai v i r u s ) ©^-^iZ/^f-^i^-y y 5; ^^ifc-B^j? W^'iJ' 

W (SV-F) &^^^5'y/^°:^®^; LTl§o->a— Ki5'^7°OMoMLV(D^^ 

egel, M. b (1998) J. Virol. , 72, 5296), 

Mlc, 5|s:BB>^lcj;5;^Js?)Titv^Gi-^(;o^Ajtfei^<^fe»* 
^5ft•tTV^SGo^^ Gi h7>'^v^i::^y^;i^ic#ic©^Ajtfe^^O='t:°- 
^^mi-^mtl^^T^^t^^M.\^tCo >ir^«(^ hyyx^i^:^. 
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'^ir^h(DXh^o 
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5 mm<D^mtmm 

/V]) t°- hiB?iJ^^1-„ 

15 |ii3f±^ Gih7y:^>'3^=^yi^^;<7<D^m.m^idi-f^mA^i^^-<DPC 

y ^&^fofco l^-Vl 6-2 3f*Ne o ' 7°o — 7'lr^^^-C1^1^*^^:/ c y 
trofco 1^— i^l-7ttXh o I^iff^ l^>-:/8-2 Sf^Kp n I-^ifbfcDN 
A^;lV^;fco V— ^-l-e. 9-1 4Rt)^l 7-2 2(i6350Gi 
25 ^XyDNA^. U^-yj, 15. 2 3 tiilfei^^f^SrfiroTV^^^ ^> X 

!j7^/v;^-<:i7^— hy^ hp LGRN (jKi^x-f 7'=i^ hn — 
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10 f^3n(0m.W=}fi:^B'^ (gag, pol. env) 05t>^ 'fRrtl/&^Xtt^T ^ 

^D=i— •^:x'-i;>'-D^<5r5:7 - (MoMLV) , 7!?^ • if/V3 

20 —V • (RS V) , -vi?;^ • -v^y— • ^a.— • (MMT 

25 (tE;^^i^<^mRNAro«5t^;®<eiLr4B(?, 5' *«(C^^>>7°M. 3' ?|C 
^^{Cfi/Xy (A) X-^'/V^J^oTV^So 5' *S(-(iR-U5, 3' iStCttU 3 - 
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5 fcx gag, poU e nvi)^h^^^(Dh^MoM'LV^l-(D±m\^il^^^^j:± 

iSfe (Retroviruses, Coffin, J. M. .Hughes, S. 
H. and Vermus, H. E. eds. (1997) Cold Spr 
10 ing Harbor "Laboratory Press) fe.tl.T V^S 

±m<Dg a g, p o K en v ^AB'J-M^ ^ W^^t ^ ^ i^/]^/<—r^4 
15 /]y7.X\-i/^y^-'yyi^mjl^^ltl t hX\t^ MM. Retroviruses, 
Coffin, J. M. , Hughes, S. H. and Vermus, H. 
E. eds. ((1 9 9 7)Cold Spring Harbor Labo 
ratory Press) Km^^iriX\f^^''yP^7-J>sWM^^hfls ^J^H^Xh. 
. g a p o U e nvmB'^M^^m^mc^Mt^mS^ (y-^^y'ir^i^y^m 
20 m gag. pol, e n v (D^B'f'MW^ h ^ ^ ^ /\y^ tm 

y^^^ (Repl icat ion— competent retrovirus 

) t^^^-t^nm^t^h^o n^X. 7&^(Oy<y^-\yyi^mS^tLX\t. ga 
25 S-P o lRXJ^env(02mm<0^m^^^—i^i^^X^W:^^\^. gag-p 
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/•<y/r-i:^iy'ifm^(DiXt>^\z.YSY-G^yy-<^W <lr H^t- S /^• y — ^ 

P o 1 ^m^m^^^ir^y^y^-i>y^m&^^. VSY-G^yy^i^mo^m. 
^^^—{C^<0 h7:^:^7^-i^i/3yLtct<D7!)mM\^^^^^in^o gag-p 

> 

iCj; (9 3 K7>';^-7=:i:^'>3 >LT'bctV^ (Ye e, J. K. h (1 9 9 4) M 
ethods Cell Biol.,4 3, Pt A, 9 9)o t.tz., gag 

-po 1 ^^^fi^jic^mu^ h^^WfxvsY-G^yy<^n^±MKm^^ 

^ir^^tt^-^mfJ:y<y^-i^y^mm^m^^tlXh^^^ (Arai, T. b 
20 (1998) J. Virol., 72, 1115; T^M^Vf 5. 7 3 9, 0 1 8 

) o 

±^&YSY-G^yy<ii7M^tt^B^^-t^MMaX^Mi^h^^4/v;^-<-ir 

^-it. ^tc. mm^K^myt2^^/uy^^^u jLogag-po i^m^^ 

m 

25 yy^y:^i^-y3yir^:iti,cxiomU^tixhX<. » W }c <fc TO $ ti. 

•CtJ;V^(Abe, A. h (1998) J. Viol. , 72, 6356) o 

YSY-G^y/^:^K\tBM^M^^^-ttz.ibK^ V S V-G^J'^'/'^^K^^ 
^K'oizMlim^^m^'r^mmt'^htit^^\ m^Xs gag-po late^ 
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V7.yyi; Vk^^X-f^Z.hXz.^'o s V S V-G^ ://^°^5'M^ 

UT^ol/ hu !>-l'/V'P^;6S[Hllt5i$tt'5 (Em i, N. h (199 1) Virol 
ogy, 65, 1202, -Burns, J. C. h (1993) Proc. Na 
tl. Acad. Sci. USA, 90, 8033)o i 5 \Z. UT 

10 :t-7^i/:/jifttjt'£i^X}i^'y-:/ • h • 7°OT^y (gfp) 

iiS(Dr^^^^:^fA$tb5„ ittfco^Ame^^^ hy^;^v^^^5/^B^-e; 



15 -tir^fcfetJifl. i^vglc;Si:^-?:tiP><^jlfc^f4te^^='>' ho-z^t-^yo*-:? 

±IBV s V- G K^'ttfl^^WI-'S^MrX^M 1^ h p /W/^^^ 
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# 5o "f'^^'bx Bosselmanb (Bosselman, R. A. h (l 
5 989) Science 243, 533),Vickb(Vick, Lt>(l 
993) Proc. R. Soc. Lond. B Biol. Sci. 251, 1 

10 oT'fe^o 

M^LfcAXM^ffiV^fc;^^£ (Kamihira, M. h (1998) Dev 
elop. Growth Differ. , 40, 449) , Bosselma 
15 nb (Bosselman, R. A. b (1989) Science 243, 
5 3 3) X{iV ickb (Vick, Lib (1993) Proc. R. Soc. 
Lond. B Biol. Sci. 251, 17 9) W4Lh(OXBX7^\^tz.-^^ 

tl/;fcGi(DjfiL^^Xti€-«J'<e^^;0^ejDNA^jittlL. PCR&Xfi/^-t':^"!; 

* 

SGj h7y;^v^a^^5/^JiS(^#j-a' (%) -e^^tiSo $f*U<tt. 2 0~9 
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UT (O 0 [Z\'^M\^fCc -f-fli^h. T'y;^ ^ Kp GREEN LANTERN ( 
^T'^^BRLiiM) t^h^^)—'^ • • 7°Dr^;/ (GFP) it 

{si^^iiJPg^^No t I Wbs pZeoSV2 (+) V^^/s:.^ 

^±m) (DNo t If-'T h--ifAb. KpZ e o -GF P ^^f^MUfCo ^ 

p Z e o-GYF-h^bGF-p^M^^^UmBM'E c oRV2itI>*Xh o I \C 
ioTHlC-^!9ttlL> pLXRN (i!^ n ©Hp a I; XhoI1^ 

Ufc^MiB:is:^Ml^ha!>-f/l^;^'<^^-©-^^^-3^;^ Yv^ hpLGRN 
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-i//VX • p^T^^- ^MK^^l^tZo VS V-G^Si^^^ — p VS V-G 

(i^ni^T^^/i^H:^) 8Mg<!;pLGRN8M g t^V l^m^X^ 

fiUiTtCl'e^ll^l-^cfc ^(-tTofCo Ty-fe-YI-SfitrBi-N I H3 T 3» (Tp< y 

^IK^^X'f vi^=^\Z. 1 m 1 Jq;t, 2 B^lC^^^^'^^m^iCi ID GF P^^m 

f!i : UmWi do') X^f?^ (10^) X^^^ (0. 8) =8X 1 O'c f 
15 u/ml 



* 

MMm2 tmm^. GP 2 9 3»^Mbfc:o GP 2 9 3»;6^1imLfcx 
UfcGP 2 9 3«^lr6 0 0 m g/m 1(7>G4 1 8 G 

^*138 0%3:/:7/>ai:/ hi:;'^^ i plCJt^U, 16m g(^p V sv-G^y 
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5 0, oooxg, 4t:'r'i. 5NFM'i>^^^TV^M$iifeo '>^^^ 

^^fei^-^^tfitrai^S 0 M 1 (^5 OmM Tris-HCl (pH7. 8), 
13 0mM NaCl. 1 mM E D T A?t?S^iP^fc, 4°CV~V^MW.^s ^ 

— (±^1 0^ c f u/ml -efcofco 

10 

iJ^^^— (MINOM07C7 1 0. X^^OW . E^KttJ$-1i 

) ^v^i^ti f-i-/ (pc-10. ^^)y^^7.^m 

(Transjector5246, auy^^y K/V7%i:|!t) ^^V^rlEEMTfl^<^ 



20 

25 ^srb, ^%mmn.ii^tm.^^fzm^m (p-oosm, muvyy^m^wtM 

) l^4 8 0trBl. 37. 9°C. ?Mg6 5%T'l 5:5^fe[c:9 0^fe#PL^.c;5Sb 
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I> J^mm^ 0 . 5ml IP e Iris t UT 7 y T'T'tJ M Lfco 

KAtl. 3 7. 9 "C, 6 5 %T- 1 mmm^ 3 0 ^felP U^i b 1 3 H Wi** 

^y(jV:^mKm^m^ff^3]Bi (#04 0-4 9)25) n^X. MI^^^Ml^ 
10 19 mit^ttz, 3 |HlO^@^-e« 1 3 ~ 3 9 %(/)|?Wr'ite^=-#A!>X7)E^II"l 



1 



Ib] 




3 p s vo^^m 




1 


4 0 


3 6 (9 0%) 


12(3 0%) 


2 


4 9 


44 (9 0%) 


1 9 (3 9%) 


3 


4 5 


2 9 (64%) 


6 (13%) 



tractor-genome - C^M^tBI) ^>ffi>/^-C^y i^D N A^^Siti L 

25 m^^<DmWmx^tz (1112) „ i(Z)::i;ft, i^5^Ufcl 3 3^0^7 X7;6^ 
imMmiO) Gohy:^:^i^si^y^^/y^y<y(D'f-M^(DmAik^^OB 
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5 (DmmXG,yyiy:^i:^a^^>y^^X7^ntZo *fc. Go (#6) T'(i8 8% 



10 



15 



Go 






Sb* (%) 




fists 


1 




2 3 


2 0 


8 7 


2 




1 8 


1 5 


8 3 


3 




2 1 


1 6 


7 6 


4 




1 6 


1 3 


8 1 


5 




2 0 


1 5 


7 5 


6 




1 7 


1 5 


8 8 




1 1 5 


94 


8 2 
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fco Xh o l^iric:J:!9a^i^(D=<t'-i5:;0^:9-/ii^?)> Kp n I^iff(-<J: ?)^Ail 



10 imwn 3) Gih7>':^i^:t^^y^^:^7RX^G2hvy:^i^a^:^y^^X 

y;^i^^::i:y:j7T>x7 0#<m^ om. m. mn. mm. mm. ^mm 

15 ;6^bmRNA^. mRNA isolation Kit(n y S/sL^tM) ^ffi 
V^Tft^LfCo RT-PCR& (R e a d y to Go TR-PCR be 

ads. T-^^^^J^yj^^-^'yT^m) \^X'0. -yyU^lt^^ ii^m 

6 8 b p) , GFPafe^ (tSiH^^S 1 1 b p) (D^m^p-<fc, = 
Yu—jVt UTGAPDHaliEi^ -fe;v 7 /Vrt K- 3-y yl^Tt Ko-^r 
20 -^--i^ite^ ; iii|isM^ 5 8 9 b p ) <^R T- P C R tj=fTofc„ ^>:^-^-r 

^c*3V^-C'b^Tw^^a«E$t^/fco GFP^^:*5V^■c«^ RT-PCRXii^^ 

25 yi!^ [>X7;e)^^G2 h7^;^i^a:::^5/i}'!>X7tCfe»$tbfc:„ 5 L 

GFP(D^mm^^i^l^lf)'"otc:Ltit. MoMLV(^LTR (oy^^-i?- 

y t°-h) (D-:fx2^--^^mm^Mmx\-immvti:\^^:z.t^M^\^Xio 
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(^»J14) 7/WtV?gK^^1-S 

MMmi OX^LfcGoh7y^i^^^^y:i7^;^7^^7 (#4) ftjfeo 1 6 

10 15) h y tC^A1-6^M:X^M^ h n e^^^v;^-<:J' iJ'-^PS^ 

tt^ 10 0 mmCDT^^ y \y=L KUM^ 3 "Clf fcG 4 18 M\^fl'^'^'B'MM>W^ 
^*t)8 0%3:/7/^:i::/hi;/^^j;5}Cj:^*U^ 16m g O p V S V- y JsK 
7 3i:J'i^3 D^ALfco 4 8 BtMm'>^;V7.J|a^<^^tpjt^±^- 1 2 m 

1 ^lElilX LfCo *t§*±-?f ^ 50. OOOXg, 4 "Cl? 1 . 5 Btfel^'L^^^f V 

15 IS^^-frfco ±^&^%. !>-|';W;^^i^^^tfetit#)til5 0 M 1 OmM Tr 
i s -HC 1 (pH7. 8) . 13 0 mM Na C 1 , 1 mM ^BT A^W.^ 

t-CP®lUfcl>'f/V;^^?^0^^^-{l*^l~2X 1 O^c f u/m 1 Xh<}tCo 
^— (MI NOMO 7 C 7 1 0. ^^'^—%M) "C^lPlfel?. E^^I±J$"^fco 

(CD-l, >'/N°;^ttM) ^ 

25 -7^ a f (P C- 1 0 , W^';^^tM) T'^PXb, ^^*>J 2 0 

ransjector5246^ F/V7ttS!i) ^^V^TKMTfi^OIf':^ 
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m^m 17) =■ t7 h y mm^ 

m) ,^ 4 8 Btr^^, 3 7. 9 °C. 6 5 %X 1 5 9 0 i^fe^p L^Jiii^ 

10 Lfc?LiE:«//Vv' C> M.m^^ 0 . 5ml IP 6 i: t"C 7 y Zfxmm b 

S^^M^fcAtb. 3 7. gt. S^6 5%-eiB#^^fel^3 oa^lPL?'j:;65 



15 



20 Ci;SSl?#7t 



HWJl 8tC«J:oX||l?^bUfc6g^CD=17 > y lt<^ieimi^*^l^l U^ Ma g E 
xtr actor-genome - CSil^lfe) ^.^VnT^J^/ i^DNA^ttW bfc 

yMiiA^'f-<0—U3 6 8 b p>S:, PCRffildJ; «9±ii}>sU^A3ltei^<O^M&^ 
^UfCo ^^^tTo^c6 3^0~y hy(^ 9-^4 35 (6 7%) K^:^-^^ i^ym\^ 

7 h y-efcSr t;OS5>;5^ofCo 
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10 b^ti^i^im (2 5%) . 7 (4 7%) i,^^:t-^^ iyym^^^^(ommt^ 
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